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QUESTION 1

a) Find

1) Jsin’x dx

b) Evaluae [ _f&5
o Ja-x

(@]
~v
[%2]
-l

d) i) Find real numbers a, b and ¢ such that

2x+3 _ax+d C
(FF+D(x+2) =1

x+2

13 vy o~ 1 2x+3 d
u Hence D E———— A A
/ e T D2 2)
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QUESTION 2 MARXKS
a)  Expressinmodulus - argument form
MY f: -
1) V3—1 (2)
I~ 4
3 [N -1
i  Wo-y 1
b)  Find all real pairs of integers x and y such that
7 =4 7
T L
(x+iy) =5-12i (2)
Hence or otherwise solve the quadratic equation
7 +47-1+12i=0
(2)
c)  Sketch the locus of those points z such that
. b
i) O<argz<—and |7 >2 (2)
P . v =7
i) Im(z*)21 (2)
d)  Whatisthe maximumvalue of [o for |z-1-i]<2 )
l? -7 b= I7 + 7 | n
e) If |L~%4Li =574 show that arg z,—argz, = — 23
/ = 9 \~)
1 - .
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STION 3

Thepoint  P(asecB,btan8) lies on the hyperbola

2 2
=1. The normal at P cuts the x-axis at G and N is the foot of the perpendicular

h*l =
o i\<

from P to the x-axis.

1) Prove that the equation of the normal at P is axsin®+by = (a2 +b2) tan®.

i) Showalsothat S§G = ¢ x SP  where Sis the focus of the hyperbola.

In a circle, centre 0, a diameter AB and a chord AC are drawn. D is a pomt on the
circurnference on the side of AB opposite to C, such that the tangent at D is perpendicular
to AC.

1) Draw asketch to show all this information.

Prove that

1) DC=DB

iv)  ZADC +2 ZACD =-f)5
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= e? ON where O is the origin and ¢ is the eccentricity of the hyperbola.
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QUESTION 4
a) A wedge is cut from a right circular cylinder of radius r by two planes one perpendicular
to the axis of the cylinder while the second makes an angie @ with the first and intersects it
at the centre of the cylinder.
i
! -~ ‘1
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A s the area of the triangle that forms one face e slice.
i)  Show that A:lf‘nq(rz_vz\l
R T s 7

i)  Hence show that the volume of the wedge is
3 r’ tan c
3
b)  Thepolynomial Q(x)=x’-6x*+ax+b has one root 1-i/5 , where a and b are real.
i) Find the values of a and &
ii)  Hence solve the equation o(x)=0

Form a new equation whose roots are one more than those of the equation x’-2x-3=0
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c)

d)

Find the limiting sum of the series + 2 +
5 58 3
R
Given S = ER prove by mathemancal
K=1

induction or otherwise that

i

N-{
S, _25 2 forintegral N> |,
R=i

R=1

Find all x such that sin x = cos 4x O<x<x

A car is travelling round a section of a race track which is banked at an angle of 15°.

The radius of the track is 100 metres. What is the speed at which the car can travel

Al__

without tending to slip?
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QUESTION ¢

A) Let p = Ecos" 6 db
B o - n—1
Do oPove g ="Tly a0
n

R
1)  Henceevaluate ([Zog? g 40

b)  For the function Fx)=- \x—2)

i) Sketch flx) showing the location and nature of ail stationary points and the

“equations of all asymptotes. (Let 4'3' =1-7)
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ui)  Using the graph or otherwise solve f(x)>0 forallx.

) Aparticle moves under gravity for which the resistance to its motion is directly -

proportional to the product of its mass and velocity. (v)

. d .
1) Show that d—v =g~vk whereKk is a constant.
!

)  Ifthe particle falls vertically from rest, find its terminal velocity.
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QUESTTO N\ 7

a) Solvefor y: 2”"'=5"" 103 significant figures.

b) i)  Obtainthe equation of the tangentto curve  +/x + Jy =+c atthe point P(a,b)
on the curve.

i1) This tangent meets the x and yaxesatQandR respectively. Show that OQ +0OR =g

for all positions of P, where O 1s the origin.

>

Solve the inequality 2x

l¢]
~—

d)  The Minister for Education wants to instal a rectangular notice board PQRS of fixed
area A square metres in each of her offices. The notice board is to be subdivided by two thin
strips of red tape PR and MN (where MN is parallel to PQ) as shown below.

w
Y

/

1) Show that the length L of the red tape can be expressedas L =x+ ,V/ e+ L

x°

where x is the length of PQ.

11) e Find in terms of A, the dimensions of the notice board so that the length of the red

N~

(2)

2)

(2)

(4)

LHDE’. isa minimum.
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QUESTION 8

a)  Acity council consists of 6 liberal and 5 labour aldermen, from which a committee of 5
members is chosen at random. What is the probability that the liberals have a majority on
_ the committee.

b) i) Factorise 1+ x+x* +x°

x)
+—+

3

(]

) - For the function P(x)=

= [ ",
ol
+
%
—{‘_
y

Prove that P(x) has no real roots if C > %

How many real roots are there if C < l

12
4 4
C) i) Show that M =t6 ._4t5 +5t4 _4t2 +4— 4
1+¢ 1+¢°

i)  Hence, evaluate JIM
0 1+¢

!
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1 22 1
—— < e —
1260 7 630
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